Cucurbitacins attenuate microglial activation and protect from neuroinflammatory injury through Nrf2/ARE activation and STAT/NF-κB inhibition.
Emerging evidence suggests that neuroinflammatory responses are involved in the neuronal injury. Neuroinflammatory response is mediated by cellular components such as microglia and molecular components, including nitric oxide, prostaglandins and inflammatory cytokines, activation of complement proteins etc. Cucurbitacins is a class of highly oxidized tetracyclic triterpenoids isolated mainly from Cucurbitaceae but also from other plan families and has been reported to have pharmacological activities. The present study aimed to investigate the anti-neuroinflammatory effects of Cucurbitacins on TLR 2/4 agonists (amyloid-β, LTA, and LPS)-induced neuroinflammatory response in microglia and the underlying mechanism for Nrf2/ARE pathways. Results indicates that pretreatment with Cucurbitacins significantly reduced the pro-inflammatory cytokine (TNF-α, IL-1β and IL-6) and attenuated iNOS and COX-2 expression in TLR 2/4 agonists-stimulated microglia. In addition, Cucurbitacins inhibited JNK and p38 MAPKs activation and attenuated JAK-STAT and NF-κB activation in TLR 2/4 agonists-stimulated microglia. Next, we evaluate the potential involvement of Cucurbitacins in the activation of Nrf2/ARE signaling pathways and phase II detoxification enzymes activity. Results indicate that Cucurbitacins markedly promoted the activation of Nrf-2/ARE pathway-related downstream factors including NQO-1 and HO-1. Furthermore, anti-neuroinflammatory effects of Cucurbitacins are attenuated in the knockdown of Nrf2, HO-1 and NQO-1 respectively. Cucurbitacins also has neuroprotective effect against microglia over-activation related neuronal damage. This study demonstrates that Cucurbitacins is potent activator of the Nrf2/ARE pathway and is therapeutically relevant not only to neuroinflammatory responses of microglia but also neuroinflammation mediated neuronal injury.